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Abstract

Objectives—We aimed to investigate how mental distress was associated with pain and injuries
in a convenience sample of construction workers.

Methods—A cross-sectional, mental health assessment was conducted in a convenience sample
of construction workers (N=172). A subsample participated in a clinical interview (N=10). We
used a cut-off (=1.50) on HSCL-25 to determine substantial mental distress and determined
associations with pain and injury outcomes.

Results—The prevalence of substantial mental distress was 16 % in the workers. This was
supported by follow-up clinical interviews where nine out of ten workers fulfilled the criteria for a
mental disorder. Substantial mental distress was associated with both injury rate and self-reported
pain.

Conclusion—This pilot study strongly suggests the need for rigorous studies on construction
worker mental health, and how it affects their work and wellbeing.

Introduction

With over 11 million workers, the construction industry represents one of the largest
industries in the U.S. 1. The industry faces several occupational health challenges and when
compared to other industries they have a significantly higher rate of work-related injuries 23
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and very high prevalence of both acute and chronic musculoskeletal pain 24. The
consequences of injuries in construction are often severe, and in 2010 construction had the
highest number of fatal occupational injuries of all U.S. industries °. Studies on both
construction workers and other working populations have demonstrated that mental distress
is strongly associated with both musculoskeletal pain 67 and work-related injuries 8. Yet,
little is known about the prevalence of mental health problems in construction workers.
There are only a few existing studies on the subject, and those have large differences
regarding the prevalence of mental distress, how mental distress is assessed, and how
accessible treatment is for the worker 2910,

Mental distress has been shown to be highly co-morbid with pain in worker populations,
with participants reporting comorbidities as high as 50 % 1112, In construction workers the
most frequently reported musculoskeletal complaint is low back pain 2°. Back injury/pain is
often chronic in these workers, as almost 40% of construction workers older than 50 years
report chronic back pain®. The interplay between mental distress and pain has been shown to
have a salient role in creating chronicity 12.

According to an earlier study in Chinese construction workers, the risk of work-related
injuries increased over two-fold when they reported depressive symptoms 8. This coincides
with studies showing that mental distress has a negative influence on the workers attitudes
regarding safety and engaging in unsafe behavior 13. A novel study also demonstrated that
the relationship has a bidirectional element, where injured workers were 45 % more likely to
be treated for depression than non-injured workers 4. The study investigated several
occupations and found that the relative effect was even higher for men than for women 14,

Studies on large populations in several countries have highlighted untreated mental disorders
as one of the most important risk factors for suicide 1516 Internationally, construction
workers have been found to have significantly higher suicide rates when compared with
other workers 1719, A study conducted in Australia reported the suicide rate in the country’s
construction workforce to be over twice as high as in the general male population 18. Not
being able to properly describe the prevalence and consequences of mental distress in
construction workers is alarming, considering previous studies reporting high suicide rate
and additional burdens psychological factors could have on the workers’ health and
wellbeing.

In the present pilot study, we conducted a two-phase workplace mental health assessment to:
1) describe the prevalence of substantial mental distress in a convenience sample of New
England construction workers; 2) describe the prevalence of mental disorders through a
structured diagnostic interview in a subsample of these workers; and 3) examine the
relationship between self-reported musculoskeletal pain, interference from pain, workplace
injuries and substantial mental distress. We hypothesized that higher levels of
musculoskeletal pain, interference from pain and more workplace injuries would be
associated with higher mental distress.
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Methods

Overall Assessment Procedure

In August 2012, we conducted a mental health assessment of construction workers at four
major construction sites in greater New England using a two-phase research design. In the
first phase, we recruited 172 workers from four worksites to complete a questionnaire
assessing psychological distress, depression, anxiety, somatization, job satisfaction,
musculoskeletal pain, negative health behaviors (i.e., tobacco and alcohol consumption) and
workplace injuries using standardized and validated measures. The second phase involved a
20-minute individual interview session (structured psychiatric interview) with a selection
(n=10) of the construction workers whose questionnaire scores suggested mental illness. The
Harvard School of Public Health Office of Human Research Administration approved the
study protocol, recruitment materials, scripts, and questionnaires.

Recruitment and Participation

The construction worksites used in this study were identified in cooperation with the
construction company and selected based on their geographical location and maximum
number of workers accessible. In collaboration with the Environmental Health and Safety
officer at each of the four construction worksites, our study team approached all available
workers onsite during their 15-minute morning or 45-minute lunch break. In that time, we
provided information about the study, invited them to participate, and gathered informed
consent. The team was informed about how many workers that were onsite and matched the
number of surveys accordingly. Every worker onsite was given the opportunity to complete
a survey. Those workers not able to complete the survey during the morning breakfast break
were instructed that they could keep the survey and continue completing it during their
lunch break. All completed and non-completed surveys were collected solely by the study
team members, and workers completed their own surveys independently without
management being present. At the four construction sites we handed out a total of 178
surveys. 5 workers declined participation, making the available number of workers 183. Out
of the 178 surveys handed out, the research team collected 172, and 6 surveys were
destroyed because they were not collected by the research team directly. The completion
rate across all four construction sites was approximately 90 %. The last question on the
survey invited workers to participate in a brief follow-up telephone interview by providing
their contact information. The interview was scheduled within two weeks after their onsite
survey.

All study participants who completed the phase 1 questionnaire on-site, received a $5 gift
card as well as drawstring book bag. The bag was filled with educational materials on
mental health and free local resources for emergency and ad-hoc mental health clinical
services. The participants were aware that they would receive both the bag and the gift card
before filling out the questionnaire. The bag included self-help materials to increase mental
health literacy and information regarding mental health care that was readily available for
the workers at the time of participation. Workers who participated and completed the
telephone psychiatric interview were provided an additional $10 gift card. Among the 172
completed rapid mental health surveys, 45 % were willing and interested in being followed
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up by telephone to participate in the interview. Only participants whose score suggested
mental illness were eligible for participation in the interview. Of these participants 59 %
were willing and interested in being followed up, and 63 % of those completed the
interview.

Mental distress was measured with the Hopkins Symptoms Checklist (HSCL) 20. This scale
measured anxiety, somatization and depressive symptoms. Respondents were asked: “To
what extent have you been bothered with the following symptoms the last 14 days, including
today?” The scale consists of 25-items assessing the presence and intensity of anxiety,
somatization and depressive symptoms, with each items containing a response alternative
ranging from 1 (not bothered) to 4 (extremely bothered). The scale is summed and divided
by the number of items, yielding an average score used for determining mental distress,
ranging from 1-4. The standard cut-off score is, equal to or larger than 1.50 (for male
respondents), and was used to identify cases of potential mental illness, as in previous
studies 21,

In the first phase, the questionnaire contained both the Hopkins Symptom Checklist-25 20
and the Kessler 6 (K6) severe psychological distress scale 2223, The K6 scale queries
respondents in the following 6 domains over the past 30 days: Sad, nervous, restless/fidgety,
hopeless, everything an effort, and worthless, yielding a range of 0-24. Cases of severe
psychological distress were defined by having a score greater or equal to 13, as used in
previous studies 24. In order to assess whether the worker had access to mental health care,
the questionnaire contained the items: “Was there a time in the past 12 months when you
needed to see a mental health professional but could not because of cost? [Yes or No]”.
“Was there a time in the past 12 months when you felt that you might need to see a
professional because of problems with your emotions, nerves or use of alcohol or drugs, but
didn’t go? [Yes or No]”. “Did you ever get a prescription or medicine for your emotion,
nerves or mental health (or substance use) from any type of professional? [Yes or No]”

In addition, the survey in phase 1 contained items addressing both musculoskeletal pain and
work-related injuries. Musculoskeletal pain was assessed by a modified Nordic
questionnaire 2 asking “During the past 3 months, have you had pain or aching in any of the
areas shown on the diagram?” Using an anatomic diagram as a reference, respondents
identified body areas in which they experienced pain: lower back, shoulder, wrist or
forearm, knee, neck, ankle or feet, and none of the above. For each body area they
referenced they were recorded as having pain in that area and having musculoskeletal pain.
To assess workplace injuries, the questionnaire also asked if the workers were injured at the
job site in the last 30 days, and if they had experienced any of the following injuries at work
in the past month: strain/sprain/torn ligament, dislocation, amputation, cut/laceration, broken
bone/fracture, scrape/abrasion, burn/blister/scald/welding flash, bruise/contusion, or some
other type of injury. If they checked a type of injury or that they were injured at the job site
in the last 30 days that was indicative that they had an injury.
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To assess other potential covariates, the survey contained validated questions about smoking
habits and alcohol consumption, and other socio-demographic variables (age, gender, race,
ethnicity, marital status, educational training, household income, and health insurance
status). Based on survey response, we categorized their smoking status as current, former
and never smokers.

For phase 2, describing the different types of disorders in this population, this study utilized
a structured diagnostic interview. The structured interview consisted of the M.1.N.I
International Neuropsychiatric Interview 6.0 (MINI) , a brief structured diagnostic interview
for the major Axis-I psychiatric disorders in DSM-IV and ICD-10. The MINI is a short
structured diagnostic interview, developed by psychiatrists in the U.S. and Europe. It is
based on “yes” and “no” answers and covers sixteen Axis-I disorders and one Axis-11
disorder (anti-social personality disorder). In the multi-axial system of DSM-1V, Axis |
disorders include all major mental disorders, while Axis Il include personality disorders.
The MINI interview usually takes 15-20 minutes, and has high reliability and validity 2627,

Data Analysis

We defined the prevalence of substantial mental distress using a cut-off of >=1.50 on the
worker’s HSCL- 25 score. In bivariate analyzes, continuous variables were expressed as
mean + the standard error of the mean and categorical variables as frequency and percent.
Characteristics of workers who had substantial mental distress were compared to those who
did not using the independent sample t test or Mann-Whitney U test (continuously measured
characteristics) or Pearson’s Chi-square test or Fisher Exact Chi-Square test for two groups
(categorical measures). P value of less than 0.05 was considered statistically significant for
all tests.

Data from the structured interview were reported descriptively using the clinical cut-off for
diagnoses in the M.1.N.I International Neuropsychiatric Interview.

To investigate the association between substantial mental distress and musculoskeletal pain,
work-related injury and work interference from pain, the following variables were
dichotomized and used as independent variables; any injury, four or more injuries, low-back
pain, number of pain-sites and pain interfering with work. Multivariate logistic regression
models were built to investigate associations between substantial mental distress and the
independent variables while controlling for gender, age and education. Covariates were
determined a priori. The variables that were significant (P<0.05) in bivariate analyzes were
included in the multivariate model. Odds ratios (OR) are reported with 95 % confidence
intervals (ClI).

All analyses were performed using the PASW statistical package (PASW, Inc. for Windows,
release 18.0).
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Characteristics of the sample

Of the 172 participants in the study, most were white (94.3 %) male (93.5 %) with a high
school or GED degree (46 %), and a household income of more than $ 75,000 (55.2%). The
participants had a mean age of 41.0 years (SD, 10.7 years). 74.4 % (n=128) reported having
some kind of musculoskeletal pain during the last three months, including low-back,
shoulder, wrist/forearm, knee, neck and ankle/feet pain. 41.9 % (n=72) of the population
reported one or more injuries at work during the last month (Table 1).

Prevalence of substantial mental distress

The prevalence of substantial mental distress in this population was 15.7 % using the chosen
cut-off on HSCL-25 (=1.50). Four point seven percent reported being above the cut-off
(=13) on severe psychological distress measured by the K6. Of the participants scoring
above the cut-off on substantial mental distress, 50 % reported that they had not sought
professional help in the last year, despite their own identified need to do so.

Bivariate analyzes using a cut-off on HSCL-25 scores, demonstrated a significant
association (p<0.05) between having substantial mental distress and reporting low-back pain
and wrist/forearm pain (Table 1). They also showed a significant association between having
substantial mental distress and reporting two or more pain sites. Pain in the neck, shoulder,
wrist/forearm, knee or ankle/feet were not significantly associated with substantial mental
distress. The group means showed a significant difference (p<0.05) between groups with/
without substantial mental distress on the average number of pain sites (Table 1) with a
higher average in the group with substantial mental distress.

Whether or not the worker had been injured on the job-site during the last 30 days, and how
many different types of work-related injuries were experienced in the last 30 days, were both
significantly associated with substantial mental distress (p<0.05).

Bivariate analyzes showed no significant associations between substantial mental distress
and age, gender, education, income or any other demographic variables. Health behavior
was defined as smoking and/or alcohol consumption. There were no significant differences
between the group with substantial mental distress and the group without substantial mental
distress on the average number of cigarettes smoked per day, or average number of days per
week with alcohol consumption (Table 1).

Describing mental disorders

Nine of the ten workers interviewed with the structured, diagnostic interview (MINI)
fulfilled the criteria for at least one psychiatric diagnosis. The MINI interview lasted on
average 29 minutes (range: 15-60 minutes). The most common diagnoses were depression,
panic disorder and generalized anxiety, but the range covered personality disorders, eating
disorders, suicide risk and substance abuse as well as mood disorders (for specifics see
Table 2). Two out of ten reported a clinically significant suicide risk and four out of ten did
not seek professional help even though they felt the need to do so. There were no significant
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differences on any variables (demographics, pain, injury, health behavior and psychological
distress) between those who participated on the M.I.N.I. interview, and those who scored
above the cut-off, but did not take part in the interview.

Associations between work-related injuries, pain outcomes and mental distress

We dichotomized and analyzed in separate logistic regression models the independent
variables: 1) any injury; 2) four or more injuries; 3) low-back pain; 4) two or more pain
sites; and 5) pain interfering with work, given the moderate-to-high correlation (r < 0.46)
between the independent variables in a relatively small n. Covariates age, gender and
education were selected a priori to control for socio-demographic differences. After
controlling for selected covariates, having two or more pain sites, low-back pain and
experiencing 4 or more injuries were significantly associated with substantial mental
distress. However, incident of any injury and pain interfering with work were not
significantly associated with substantial mental distress, but they both displayed clear trends
(see table 3 for details).

Discussion

The goal of this pilot-study was threefold. We wanted to document the prevalence of
substantial mental distress in a sample of construction workers and then describe the
prevalence of mental disorders in a subsample using a diagnostic interview. Lastly, we
wanted to investigate if self-reported musculoskeletal pain and injuries are associated with
mental distress. The results in the present study indicate that the prevalence of substantial
mental distress was 16 %. Of the workers who reported substantial mental distress on the
rapid mental health screening, ten workers were followed up for a psychiatric interview by
phone. Nine out of ten met the criteria for one or several psychiatric diagnoses. This
indicates that the rapid mental health screening used in the current study is able to identify
construction workers with mental disorders. Furthermore, having substantial mental distress
was associated with low-back pain, multiple pain sites and higher frequency and range of
work-related injuries.

The prevalence of substantial mental distress in our population is almost twice as high as
previously reported in the general male population 28. Using a somewhat different
measurement scale, data from the male population in the U.S. have shown that the 12 month
prevalence of affective disorders and anxiety disorders are approximately 8 % and 11 %,
respectively 28, Affective disorders are consistently found to be one of the most important
risk factors for suicide attempts and ideation 2°. International studies of construction
workers have documented the suicide rate being more than twice that of the normal
population 30, Earlier studies have also shown that more than a fifth of the suicides in the
construction industry were associated with an untreated or undiagnosed mental disorder 18.
Our results show that of the 16 % who reported substantial mental distress, as much as 50 %
had felt the need to seek help without doing so.

In the present study there were 10 workers who completed the psychiatric interview of
which 2 workers had a clinically significant suicide risk and 4 did not seek help even though
they had a sense they should. A diagnosis of major depression was identified in 6 of the
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workers (table 2), a disorder that is strongly associated with increased suicide risk,
particularly in men 2931, One possible explanation for this gender-specific relationship is
highlighted in earlier studies. It emphasizes the lack of acknowledgement and legitimacy of
mental disorders from both medical professionals and the sufferer himself 2°. In addition,
comorbid substance abuse was present in 2 of the workers reporting depression, and this
combination is strongly associated with both suicide attempts and suicidal ideation 31,

The high prevalence of substantial mental distress and lack of treatment in this population is
of concern. This high prevalence might indicate a lack of social support and coping
strategies when it comes to dealing with substantial mental distress. Possible reasons for this
lack of help-seeking behavior could involve stigmatization and fear of losing their job.
Earlier studies have shown that an increase in literacy in construction workers regarding
suicide and mental health symptoms and providing much needed treatment is liable to yield
effects on both suicide attempts and suicides 0.

Our results add to the well-established link between substantial mental distress and low-back
pain 11, The results from this study show an association between substantial mental distress,
low-back pain and number of pain sites, which is in accordance with numerous other studies
on chronic and multi-site pain 113233, |n cases where the pain is accompanied by mental
distress there is a severe exacerbating of function and disability 11. There is little doubt that
psychological factors are instrumental in both causing and preventing disability from
chronic pain, though the causal links still are somewhat unclear 34. Shoulder, neck, upper
and lower extremity pain was not significantly associated with substantial mental distress in
our study. Previous studies have argued that the underlying mechanisms in medically
unexplained, chronic non-malignant pain is similar regardless of location 3. The diverging
results in our study suggest otherwise.

However, an important fact in our study is that the frequency of low-back pain among the
workers was much higher than neck, upper or lower extremity pain. The lack of associations
might therefore be due to lack of statistical power. Shoulder pain was almost as prevalent as
low-back pain, but shoulder pain is often caused by specific disorders (impingements or
other) with a clear physiological substrate 36. This might give the participant a physiological
cause and interpretation with “higher” medical validity than an unexplained, diffuse low-
back symptom. Such an interpretation might reduce the participant’s report of mental
distress if he/she attributes his/her exacerbated mental state to the pain, thus limiting the
vicious cycle often accompanying medically unexplained symptoms. This has previously
been demonstrated in a study investigating the difference in mental distress between
shoulder pain and low-back pain 37.

The findings in this study support earlier statements regarding a pressing need for effective
interventions 2, and these interventions need to target and increase knowledge of
psychological factors in chronic pain, particularly in construction workers. Several studies
have tried to amend the high prevalence of chronic pain in construction workers with
increased focus on ergonomics and assistive devices 3839, A Cochrane review including two
studies on construction workers, recently described several major interventions targeting
lifting and assistive devices. These were specifically designed to prevent chronic low-back
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pain, but showed no, or little effect 40, A multitude of clinical studies have highlighted the
importance of psychological factors both in the treatment and prevention of chronic pain and
back injuries 123241,

Our findings show a strong association between having substantial mental distress and
increased frequency of injuries. There are several possible pathways that can explain this
association. One mechanism may be that substantial mental distress influences safety
behavior and inadvertently affect the injury rate 813, A second mechanism could be
intentional self-harm, where the worst-case scenario is suicide. In our sample the workers
with substantial mental distress appear to experience both more injuries and a larger range of
injuries, but more studies are needed to understand the mechanisms in this relationship.

The recent finding that workers who experience injuries are more at risk of developing
depression 14 also raises a question of directionality. If the worker is at higher risk for
injuries, it could be a possible confounder when he/she reports mental distress and injuries.
A previous injury might have led to a depression, which in turn causes substantial mental
distress and more injuries. The workers report of substantial mental distress is then
attributed as an underlying cause in the injuries.

Regardless of the unclear directionality; an intervention targeting psychological factors that
has the potential to prevent disability, reduce injuries, alleviate mental distress, and reduce
health-care costs in more than 11 million workers, certainly warrants a rigorously designed
large-scale study. Construction workers are generally considered to be a low-income group
with a high frequency of temporary work status 2, both of which have been independently
associated with a higher risk of mental distress 42. The high rate of musculoskeletal pain and
occupational injuries might, in part, be explained by mental distress 813, but more
knowledge about mental distress and disorders, and how it relates to work-related pain and
injuries in the construction industry, is needed. A better understanding of the prevalence and
consequences of mental distress in the construction industry could help design better
interventions, which again would have consequences for pain and injuries 23. Such an
intervention should integrate a focus on suicide prevention, increasing literacy about mental
health and highlight the importance of seeking help for mental disorders.

Limitations

This study was a pilot intended to generate hypotheses for further investigation, and the
analysis has several limitations, which will now be considered. The study population is
small (n=172), which somewhat limits the generalizability of the findings. However, the
mean age of participants in this study is lower than earlier studies on construction

workers 23, and is therefore more reflective of the worker population. The study is also
cross-sectional in nature, and we cannot infer any causal links or directionality between the
variables studied. Still, the current associations are very strong and are of interest regardless
of direction. The population is a convenience sample and a selection bias can therefore not
be excluded, but with a completion rate close to 100 %, the data collected has less likelihood
of being subject to any major bias. The participants in this study were mainly white men
with a high-school degree and a reasonably good financial status and are not representative
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of all U.S. construction workers; they are most likely healthier than minority low-wage
cohorts. Socio-demographic status is often highlighted as an important risk factor for
substantial mental distress, pain and injuries in many worker populations. Hence, the
associations seen in this study is most likely an under-estimation of the outcomes selected.
Future studies should include minorities and workers from other parts of the country in order
to get a representative view of the entire construction industry. In addition, the study relied
on self-report injury data and further investigations might benefit from comparing these
measures with other data, such as official injury registry.

Conclusion

This is the first comprehensive investigation of mental distress among construction workers.
By using a rapid self-administered mental health screening, we were able to document
substantial mental distress in 16% of the workers, a much higher prevalence than in the
general male population. This was supported by follow-up clinical interviews where nine out
of ten workers fulfilled the criteria for a mental disorder. The results also indicate that
substantial mental distress is associated with both injury rate and self-reported pain. This
pilot study strongly suggests the need for additional rigorous studies on construction worker
mental health, and how this affects their work and wellbeing. It is most likely an
underreporting population, struggling with a high prevalence of substantial mental distress,
and they are unwilling or afraid to seek professional help for their mental problems. This
study also suggests the need for increased treatment options, literacy and acceptance of
mental disorders in this high-risk worker population.
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Table 2

Diagnoses from the Mini-International Neuropsychiatric Interview (M.1.N.1) structural interview collected
from ten construction workers participating in the workplace mental health assessment pilot study, August

2012.

Participant number
(Age range 21-49)

Number of diagnoses

M.I.N.I. Diagnoses

1
2
3
4
5
6
7
8

9

10

A W P P P P P O

-

None
Generalized Anxiety Disorder (GAD)
Past Manic Episode (PME)
Current Major Depression (C-MDD)
Current Panic Disorder (CPD)
Past Major Depression(P-MDD)
C-MDD, GAD and Suicide Risk (Low)
P-MDD, PME, Past Panic Disorder and Antisocial Personality

C-MDD, PME, CPD, Generalized Social Phobia, Post Traumatic Stress Disorder
(PTSD), Alcohol Dependency, GAD

P-MDD, Suicide Risk (Low), PME, Current Agoraphobia, PTSD, Alcohol Dependency,
Alcohol Abuse, Bulimia
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